This study aims to apply the Gricean theory of conversational cooperation to the example of inferential meaning in the oral speech of children with pragmatic deficit. Firstly, the analysis pays attention to the use of tropic inferences and particularized implicatures in conversation. Secondly, it focuses on the degree of maintenance or flouting with regard to conversational maxims. On average, study participants are 11.15 years old and possess a confirmed clinical diagnosis of Asperger syndrome. Results suggest a rare understanding and production of tropic inferences and particularized implicatures in dialogues, as well as the systematic application of the maxim of quality, the generalized non-fulfilment of the maxim of quantity and different degrees of fulfilment according to the remaining maxims.
Introduction
The present research sets out to examine the applicability of Grice's theory of conversational implicatures to Asperger syndrome (AS) . 1 This autism spectrum disorder (ASD) has been characterized by a lack of understanding and a limited production of implicit meanings in conversation; in other words, people with AS have particular weaknesses in areas of non-literal meaning (e.g., figurative or metaphorical expressions, humour, irony or sarcasm) and tend to use words and expressions literally (McPartland and Klin, 2006; Rodríguez Muñoz, 2013a) . Nonetheless, the literature indicates that after certain implicit meanings are learnt, inferences are quickly applied to other contexts (Monfort and Monfort, 2001) . Furthermore, these symptoms are coincident with those that define Semantic Pragmatic Disorder (SPD). Indeed, authors like Gagnon, Mottron and Joanette (1997) have questioned the validity of this last diagnostic label.
Such difficulties, which require inferential reasoning, are part of a larger set of pragmatic deficits affecting social interaction, speech and language. Despite showing an appropriate management of grammatical rules, AS has been explained by diverse atypical verbal and non-verbal communicative behaviours. These particularities include pedantic or sophisticated vocabulary, prosodic and kinetic alterations, and other conversational particularities associated with turn-taking agility or conversational participation, among others (Rodríguez Muñoz, 2012; 2013b; 2017) .
Human communication presupposes and implies more than simple coding and decoding of linguistic processes. Therefore, it is necessary to pay attention to inferences derived from the extralinguistic context where they are produced and make sense (Surian et al., 2010) . According to Grice (1975 Grice ( , 1989 , linguistic messages that are uttered by speakers during interactions have to be always interpreted cooperatively by their interlocutors. Thus, the information that both speakers share has to fit to the context in which they are engaged. In this way, Grice theoretically develops his cooperative principle from its division into four different maxims that enable effective communication: (1) maxim of quality, try to be truthful, and do not give information that is false or that is not supported by evidence; (2) maxim of relevance (originally called maxim of relation), make pertinent contributions to the discussion; (3) maxim of quantity, make your contribution as informative as the purpose of the exchange requires, and give as much information as is needed, and no more; and (4) maxim of manner, try to be as clear and orderly as you can, and avoid obscurity and ambiguity.
The cooperative principle and Gricean maxims are conceived below the broader notion of conversational implicatures which, in general terms, serve to link the expression level with the meaning one; that is, they connect the conventional with the non-conventional meaning (Davies, 2007) . In particular, Grice (1989) distinguishes two different types of conversational implicature: (1) generalized conversational implicature, which is context independent, and (2) particularized conversational implicature, which is context dependent and rests in the obvious flouting of a maxim by the speaker. This second type includes non-literal meanings such as metaphorical, hyperbolic or ironic expressions that rely on the speaker's own creativeness, as well as on the context where they are produced.
Idioms and proverbs are tropic inferences that belong to the lexical repertoire of a language; namely, they are figurative uses that have been semantically specialized and lexicalized throughout time, and, therefore, they possess a strong degree of grammatical fixation in language. If we take literally linguistic utterances that really have a figurative nature, we can interpret that the maxim of quality is being broken, since the resulting content is not equivalent to the sum of particular meanings that compose the utterance. However, we can only maintain that the maxim of quality has been broken when speakers present this content as true and, somehow, they require that their interlocutors believe it (Attardo, 1993) .
According to Sperber and Wilson (1995) , linguistic encoding processes exploit the conventional knowledge that speakers share and allow them to export the representations that they own about a particular domain to another different domain. Nonetheless, inferential meanings are not always based on a shared knowledge or on an encoded system, but they usually depend on the heuristic and reasoning general skills that speakers possess. In fact, inferential processes may exploit any kind of information useful for the interpretation of the message's inherent intentionality (Dascal, 1999) .
In most daily communicative exchanges, it is necessary to make inferences in order to disambiguate lexical meaning and to retrieve information about the speaker's attitude. As Gutiérrez Calvo (1999) pointed out, inferences allow the received message to be completed constructively by means of the addition of semantic elements that are not explicit in the verbal message. Thus, inferentiality implies a constructive process in which extradiscursive experience and the speaker's knowledge are necessarily involved (Belinchón et al., 1992) .
From the classification proposed by Gallardo (2006) , this study takes into consideration two possible types of inferential meaning: (1) conventional implicit meaning (i.e., tropic inferences, idioms) and (2) non-conventional implicit meaning (i.e., generalized and particularized conversational implicatures). While the first type responds to grammaticalization and lexicalization processes that have led to its sociocultural conventionalization, the second one is not related to conventions, but to the fulfilment or flouting of Gricean maxims in conversation (Gallardo, 2006) .
For Happé (1993) , the communicative particularities that people with AS present are precisely explained by a core deficit in inferential processing when they are asked to interpret linguistic meaning, facing the lexical and grammatical skills that they put into operation while engaged in linguistic encoding processes, which are relatively intact.
The Gricean conception of human communication, understood as a reasoning activity oriented to the fulfilment of different conversational maxims, has proved to be productive in several researches whose objective has been the study of pragmatic phenomena in relation to inferential processing in adults (Brown and Levinson, 1978) and children without language disorders (Ackerman, 1981; Conti and Camras, 1984; Surian and Job, 1987; Surian, 1991) , as well as in populations presenting communicative alterations (Baltaxe, 1977; Bernard-Optiz, 1982; Bishop and Adams, 1989) .
In the case of children diagnosed with ASD, we must mention the study that Surian, Baron-Cohen and Van der Lely (1996) carried out. As these authors conclude, children with ASD exhibit more problems when they have to detect pragmatic violations than children without ASD. Furthermore, in this study, the ASD sample showed difficulties at the moment of evaluating all the transgressions for each conversational maxim (quantity, quality, relevance and manner), compared to the control group which only hesitated when trying to recognize the maxim of quantity. Indeed, children with ASD were not able to distinguish between a polite and an impolite response.
In line with Rapin and Allen (1983) , we believe that individuals diagnosed with AS inevitably manifest semantic-pragmatic alterations in communication, since this disorder's main symptom is explained by the difficulty that the decoding of relevant meaning of context (maxim of relevance) implies for message understanding. Likewise, in another classic study, Bishop and Adams (1989) observed a persistent trend in subjects with ASD that consists of providing excessive or little information during the interactions; that is, the violation of the maxim of quantity.
Following Grice's (1975) theory of implicature, this study aims to go more deeply into the description of the atypical use of language by which speakers with AS have been characterized. More specifically, we will discuss the fulfilment or flouting of conversational maxims according to their oral speech and in order to achieve further evidence with regard to the particular communicative pattern that these subjects exhibit. Hence, we will try to describe the use of conversational maxims by 20 participants with AS when the content of their utterances implies respecting or breaking them.
Our initial assumptions focus on three basic aspects: 1) a rare understanding and production of idioms and particularized conversational implicatures; 2) a generalized fulfilment of the maxim of quality; and 3) a significant flouting of the maxims of relevance, quantity and manner.
Method 2.1 Subjects and corpus
A total of 20 participants with AS took part in this study. The clinical diagnosis of AS was validated by the psychologists who assisted in data collection. All subjects met DSM-IV criteria for AS. We also used the Social Communication Questionnaire (SCQ) (Rutter, Bailey and Lord, 2003) to confirm the presence of an autism spectrum disorder diagnosis.
With their parents' consent, participants were videotaped for later analysis. 14 subjects with AS were from Asturias (Spain), while the other six came from Valencia (Spain). Data were collected in a personto-person way in both geographic areas, thanks to the collaboration of the Asturian and Valencian Asperger associations.
The chronological ages of the speakers with AS were between 6 and 15, with an average of 11.15; 19 of them were male and we only counted one recording belonging to a Valencian female. At the moment of data collection, participants were not under any pharmacological treatment.
The corpus that supports the present research is formed by 20 recordings. Materials are in audiovisual format and the duration is 149.3 minutes. Oral data were transcribed in ordinary orthography using the basic notation conventions of conversation analysis (cf. Appendix).
Instrument
In order to collect oral data, we designed a graphic support for pragmatic training. The purpose of this instrument was to motivate a semi-oriented and inducted discourse with our participants using different picture stories. The support was composed of six illustrated cards with specific contents and independent questions (cf. Rodríguez Muñoz, 2014). Thus, the function of the images was the same as a conversational script.
Procedure
The interviews were carried out in different places. The sample was taken in diverse multi-use rooms located in the Asperger Asturias and Asperger Valencia associations. Before the recordings from the designed tasks in the graphic support, we provided the following general instructions to participants: I am going to show you six illustrated cards and I will pose you different questions about what you see in each picture. For example, I will ask you to put yourself in the place of some the characters or to tell me a short story from the drawings. Please try to refer always to the card number.
We then showed participants each illustrated card and posed the questions that were to be answered orally.
Assessment
After applying our graphic support for pragmatic training, we assessed two different items according to the oral interventions of participants diagnosed with AS and, with this intention, we calculated the percentage of success regarding the use of Gricean maxims in conversation.
More precisely, we extracted items 6 and 5 from the Quick Protocol of Pragmatic Assessment (QPPA) 2 (Gallardo, 2005; 2006; , since both items focus on the evaluation of conversational maxims and, as the remaining evaluable units that this instrument incorporates, they are designed for the comprehensive analysis of conversational data in clinical linguistics.
Item 6 divides into five sub-items:
6. His/her conversation (in spite of presenting lexical and/or articulatory mistakes) progresses with relative fluency and respects the conversational rules of cooperation that require information to be: 6.1. True (maxim of quality) 6.2. Sufficient, neither excessive nor deficient (maxim of quantity) 6.3. Clear, specific (maxim of manner) 6.4. Relevant, appropriate to conversational topic (maxim of relevance) 6.5. Occasionally understood from non-literal meanings (particularized implicatures)
Likewise, it is in our interest to assess item 5, related to sub-item 6.5:
5. When idioms, proverbs and other lexicalized pluriverbal units appear in conversation, they are understood, or even produced, by the speaker (tropic inferences). After the quantitative assessment, we analysed the most significant oral examples, from a qualitative point of view, where conversational maxims were broken by participants.
Results
As shown in Figure 1 , except for the maxim of quality that obtains a degree of fulfilment of 90%, the remaining conversational maxims are violated in the oral speech of children with AS. The maxim of quantity is the one that obtains the lowest degree of fulfilment because it is broken by 90% of participants with AS, followed by the maxim of manner which is violated by 50% and by the maxim of relevance, infringed by 40%. The percentage values that refer to item 5 (tropic inferences) and to item 6.5 (particularized implicatures) are totally identical. 30% of subjects with AS are able to decode those emissions that contain idioms, while another 30% understand information that includes figurative meanings.
Tropic inferences
Following Moreno Campos (2008), we believe that these inferences are not explicit meanings which are activated by speakers during interaction and which derive from a specific context. Among the different types of implicit meaning, we recognize those that rely on the precise use of words and linguistic structures. More specifically, we aim to examine how speakers use idioms and other lexicalized sequences whose total meaning does not correspond to the sum of each word's particular meaning. In (1) APC uses a metaphorical expression as a resource for describing a character that appears in our graphic support for pragmatic training. Specifically, the child diagnosed with AS expresses the word mula ('mule', a sterile hybrid offspring of a male donkey and a female horse) and, this way, he replaces the conventional meaning with the metaphorical one, since this word is applied to a person who carries a heavy burden or who works too much:
( In (2) BFG uses the Spanish verbal phrase no tener blanca ('to be broke') when he tries to explain that one of the characters that appears in the graphic support has not got any money. Later, the same participant chooses another verbal phrase largarse pitando ('to skedaddle' ) for describing the moment after a character has stolen a pie. Neither of the expressions' meanings correspond to their literal interpretation which, in the first case, alludes to the colour white and, in the second one, refers to the Spanish verb pitar ('to whistle'). Thus, the AS speaker produces these idioms as expected in a typical Spanish speaker: As we have pointed out in (3), now DLC uses the Spanish word escopetado ('to be off like a shot' or 'to dash off') for describing the same situation (5). This word derives from the Spanish noun escopeta ('shotgun'). In (6) the idiom partirse el culo (de risa) ('to laugh one's ass off') represents another colloquial phrase with metaphorical meaning that, as in the former example, is conveniently produced: (5) 
Particularized implicatures
In contrast with generalized implicatures, particularized implicatures arise from the infringement of conversational maxims, are not lexicalized expressions and depend on the speaker's creativeness. This type of implicature is not very frequent in the oral speech of our participants with AS. Nonetheless, we find one example produced by the speaker identified as BFG when he tries to explain a situation in the graphic support where a child is apparently pursued by a shark, but it is really a joke. More precisely, in (9) BFG intends to explain how he would feel if someone played the same joke on him. However, his answer is quite disconcerting: como un oso polar en peligro de extinción ('like an endangered polar bear'). Indeed, this response relies exclusively on the speaker's creativeness and it does not exist as a Spanish idiom. According to the explanation that BFG gives to the interviewer, he uses this expression as a synonym of fiero ('fierce'); that is, a very irritated person: This metaphorical device, the simile or comparison, is a product of the relationship between the individual and his world, and it is taken to the level of language use, that is, heuristic knowledge.
Maxim of quality
It is quite usual that the maxim of quality is respected by all the participants with AS. Thus, we find little exception to this dominant trend. For example, in (10) JORC thinks that the substance that a character is putting inside a jar of sugar is cat litter instead of salt, and he is not basing his opinion on any graphic sign that supports this hypothesis: (10) 
Maxim of relevance
Although 60% of emissions are pertinent to the conversational topic, it is convenient to take some infractions into consideration. DCF's oral interventions are crossed by several thematic digressions; for example, in (12) The conversation of APC is paradigmatic in regard to the violation of the maxim of relevance. Repeatedly, in (14) the speaker introduces different types of digressions and the content of his utterances is not based on the questions that the interviewer poses. Furthermore, the explanation that APC offers when ADU asks him, for a second time, if the different characters that appear in the picture story are going to the same place supposes the infraction of the maxim of quality, since the participant does not provide any evidence that supports his statement. In general terms, this is the dynamic that APC follows during his interaction: (14) 
Maxim of quantity
The highest number of violations in the oral speech of participants with AS corresponds to this conversational maxim. Furthermore, it is quite usual that the infringement of this principle implies the transgression of the maxims of relevance and manner. When speakers offer more information than necessary, the content tends to be irrelevant as well. Likewise, we cannot forget that the maxim of manner includes a sub-maxim that requires being brief in conversation. In (15) DMF has to answer whether the character that appears in the graphic support could be watching a football match on television, but he provides excessive and irrelevant information that is not appropriate for the communicative purpose: (15) 
Maxim of manner
This conversational maxim is respected by half of the participants. We mark it as negative when we find a stilted and pedantic conversational style (for example, the speaker uses a very specific vocabulary, an overly complex syntax, etc.). Although this principle is usually associated with lexical and grammatical skills, which tend to be unaffected and advanced from an early age in people with AS, this fact may entail the violation of a more general sociolinguistic principle such as the adaptation to context and to interlocutors. In (18) 
Discussion and conclusion
Although many studies have emphasized that Grice's work is more theoretical than practical (cf. Harpur et al., 2006) , throughout the present study we have shown the applicability of Grice's theory of implicatures for the analysis of cooperative and inferential meaning in the oral speech of young subjects with AS. More specifically, we have provided some further information about the communicative style that this population exhibits. According to the use of tropic inferences or idioms, the results were similar to those that we found after analysing particularized implicatures in conversation. In this context, one important finding is that 30% of participants were able to understand or produce words or expressions that included a figurative or metaphorical meaning. On the other hand, almost all the speakers with ASD respected the maxim of quality. This statement agrees with the social ingenuousness that other authors have attributed to this group; in other words, there are those who believe that AS is incompatible with a lie or the linguistic manifestation of falsehood (Sotillo and Rivière, 2001 ). This sign is also coherent with the transparent conversation that characterizes individuals with AS (Gray et al., 1999) .
The maxim of relevance obtained a degree of fulfilment equal to 60%; that is, information offered by participants was generally consistent with the conversational purpose, although some difficulties were present in the remaining 40%. However, the maxim of quantity reflected a dynamic of generalized transgression, since only 10% of participants provided sufficient information. This result showed two different trends regarding the conversational style of speakers with AS: a laconic style versus verbosity, 3 which usually entails the violation of the maxim of relevance and manner (Rodríguez Muñoz, 2009) , findings that are consistent with previous research (cf. Bishop and Adams, 1989; Paul et al., 2009) .
In relation to the maxim of manner, this was respected by 50% of speakers with AS. In this case, we assessed the clarity of the utterances and we observed that, in some circumstances, the explanations offered by participants were more obscure, ambiguous or prolix than expected. This trend is frequently observed when speakers sacrifice clarity in favour of an extreme discursive correction and, as a result, do not adapt to the social situation in interacting with others. According to Barrett (2008) , subjects with AS are brilliant according to their correction degree in conversation, but this fact must not be always interpreted as a virtue because it often implies the failure of interpersonal relationships. Therefore, we do not believe that correction has an impact on discursive clarity or communicative efficiency. On the other hand, it might be a socio-communicative obstacle with unfavourable consequences when these people try to connect or empathize with other speakers.
To sum up, from this analysis, it has been possible to verify our initial assumptions about the construction of cooperative and inferential meaning in the oral speech of young individuals with AS: (1) they rarely produce and understand tropic inferences (idioms or proverbs) and particularized implicatures, (2) in general, they respect the maxim of quality; namely, they normally provide true information, and (3) they significantly break the maxims of quantity, manner and relevance, but this trend is not completely generalized.
